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Comparison Effect of Direct Trocar and Veress Needle Entry
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Randomized Clinical Trial
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ABSTRACT

OBJECTIVE: The aim of this study was to compare the effect of two different laparoscopic entry meth-

ods on postoperative gastrointestinal functions.

STUDY DESIGN: A total of 108 women who underwent gynecological operation via laparoscopic ap-

proach with different indications were randomly assigned to 2 groups: In Group 1 pneumoperiteneum

was achieved by direct trocar entry (n=72), while in group 2, Veress needle was used.

RESULTS: Correlation analyses showed a significant association between the technique for abdominal

entry and postoperative hemoglobin and hematocrit concentrations, time to maximal intraabdominal

pressure and the body mass index. Comparison of groups with different laparoscopic entry techniques

showed a significant difference between groups in terms of postoperative hemoglobin and hematocrit

concentrations, time to obtain maximal intraabdominal pressure and time to first flatulence (p<0.05).  No

intra or postoperative complications was observed.

CONCLUSION: Direct or Veress needle entry methods were both safe to create pneumoperitoneum

with similar postoperative gastrointestinal functions except for earlier first flatulence in Veress needle

group while direct trocar entry was found to be associated with favorable postoperative blood count and

shorter duration to obtain enough intraperitoneal pressure.
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Introduction

Laparoscopic  operations have been  frequently preferred
surgical approaches for the last two decades. Laparoscopic
procedures have some advantages over laparotomy including
shorter duration of hospitalization, faster recovery so that ear-
lier return to daily life. Laparoscopic surgical manipulations
need an empty space provided by the CO2 insufflation into the
abdomen at an amount that the patient can tolerate. In recently
published studies, there have been some evidences about some
structural, metabolic and immune changes on the peritoneum
caused by insufflated CO2 (1,2). Also some studies have
shown that these changes were due to cooling effect of cold
gas insufflation that leads to drying of peritoneal surface free
from the type of insufflated gas (2).  Furthermore, it has been
reported that after an abdominal operation polymorphonuclear

leucocyte flow occurs and  macrophage accumulation follows

at the site of intervention and finally mast cell degranulation

leads to secretion of vasoactive materials that increase vascu-

lar permeability (3). Some changes after  gas insufflation have

been introduced including production of some cytokines by

the macrophages and also some decrease in phagocytic func-

tion of macrophages (4,5). Also it is well known that diffusion

of CO2 through the peritoneal surface is associated with meta-

bolic acidosis and the hypercapnia (6,7). According to the

aforementioned data there are some changes secondary to the

insufflated CO2 during laparoscopy which were shown in both

peritoeneal biopsies and labaratory investigations. Again it is

well known that several different laparoscopic entry and the

insufflation techniques have been used, most of the surgeons

prefer one of these tecjniques based on the patients status and

also their experience. Most commonly used techniques are

open, direct trocar and the Veress needle entry techniques.

According to our experience time to obtain enough intrab-

dominal pressure during insufflation is shorter after a direct

trocar entry due to higher diameter of  trocar compared to the

Veress needle. Based on the data indicating peritoneal and in-

traabdomianl changes after a CO2 insufflation, we hypothesize

that these changes may affect gastrointestinal functions so we

aimed to assess the gastrointestinal function after different

entry techniques in laparoscopic surgeries.
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Material and Method

Totally 108 women who underwent laparoscopic surgery
due to different indications were included in randomized clini-
cal trial at Department of obstetrics and gynecology unit of
Zeynep Kamil Women and Children’s health training and re-
search hospital between March 2015 to September 2015. Study
protocol was approved by the Zeynep Kamil Women and
Children’s Health training and Research Hospital Ethics com-
mitte (Approval number: 43/2015 ) and signed informed con-
sent was obtained from each participant. This study was sub-
mitted to Clinical trials system and the register number is
NCT02543853. Subjects were randomly assigned to two
groups (randomization.com). Group 1 underwent laparascopic
surgery inwhich pneumoperitoneum was obtained by direct
trocar entry (n=72) while in Group 2 Veress needle was used to
create pneumoperitoneum before trocar insersion (n=36). In
both groups, CO2 insufflation was used to obtain enough space
to perform surgical manipulations. 2:1 randomization was due
to the cost of disposible veress needle. Medical histories, body
mass index, operation time, estimated blood loss and time to
peritoneal entry, time to maximal peritoneal pressure were all
evaluated for each participants. Time from operation to first
bowel sound and first defecation were recorded to assess the
effect of different insufflation techniques. Duration of opera-
tion, blood loss, pre and postoperative hemoglobin levels were
all evaluated. Inclusion criteria were: Women underwent gyne-
cologic operation and women who were eligible for la-
paroscopy while exclusion criteria were women with previous
gastrointestinal intervention and women with previous abdom-
inal surgery, history of drug consumption, especially opioids,
water and electrolyte disturbances, pancreatitis or peritonitis,
no willingness to cooperate, intra- and post-operative compli-
cations, hypothyroidism, and muscular
and neurological disorders. Body mass
index was calculated by the formula
kg/m2. Indications for the sugery were
classified as surgery for adnexal mass,
leiomyoma, abnormal uterine bleeding or
genital cancer. Duration of operation was
determined by stop watch as minutes
from entry to abdominal cavity to the end
of surgery. Maximal abdominal pressure
was accepted to be 16 mm Hg. Blood
loss was calculated by the volume in
reservoir of surgical aspirator. Data was
collected by means of the interview form,
questionnaires, and the physical exami-
nation of subjects. All patients were re-
quested to record the time to the first
bowel movement, passage of flatus, defe-
cation. An independent medical staff who
was unaware of the study protocol, vis-
ited the patients for every hour, and
recorded the time of the first bowel

movement, passage of flatus, defecation. Bowel sound was as-
sessed from each abdominal quadrant at least 1 min duration
by stethoscope. Bowel sound was considered to be positive if
there was sound from at least  one quadrant. Duration from op-
eration to first flatus and defecation was recorded according to
the patients declarations. All participants were mobilized 6
hour after operations. Again each participant underwent visual
anologue scale questionnaire at postperative 6th hour.

Statistical analyses
Data was analyzed using SPSS 15.0 for Windows.

Pearson’s correlation analysis or Spearman’s correlation
analysis was performed to assess the correlation between dif-
ferent variables Student t test was used to compare continuous
variables between the groups. P value < 0.05 was accepted to
be statistically significant.

Results

Mean age of the study population was 41.4 (19-75 years).
Duration of operations ranged between 15 to 300 minutes.
Minimum time to first flatulence was 6 while maximum dura-
tion was 50 hours. Correlation analyses showed a significant
association between the technique for abdominal entry and
postoperative hemoglobin (r=-0.253, p=0.024) and hematocrit
concentration (r=-0.272, p=0.015), time to maximal intraab-
dominal pressure (r=0.3, p=0.003) and the body mass index
(r=-0.211, p=0.004).  Comparison of groups with different la-
paroscopic entry techniques showed a significant difference
between groups in terms of postoperative hemoglobin and
hematocrit concentrations, time to obtain maximal intraab-
dominal pressure and time to first flatulence (p<0.05, Table 1).
No intra or postoperative complications was observed and
there was no ileus or subileus case in groups.

Table 1: Comparison of groups with different laparoscopic entry techniques showed a
significant difference between groups in terms of postoperative hemoglobin and hema-
tocrit concentrations, time to obtain maximal intraabdominal pressure and time to first
flatulence

Veres (n=36) Trocar (n=72)

Mean (SD) Mean (SD)

Age (years) 39.45 (13.7) 42.3 (10.6) NS

Preop Hb (gr/dL) 11.9 (1.6) 12.4 (1.7) NS

Preop Hct (%) 35.9 (4.2) 37.2 (4.5) NS

Postop Hgb (gr/dL) 10.4 (1.2) 11.2 (1.5) <0,05

Postop Hct (%) 31.7 (3.1) 33.9 (4.4) <0,05

Postop vas score 3.8 (1.4) 3.9 (1.4) NS

Time to max pressure (sec) 68.6 (37.1) 45.6 (15.1) <0,05

Gas volume (litre) 3.06 (1.5) 3.65 (1.1) NS

Operation time (min) 86.41 (54.5) 78.94 (40.3) NS

Estimated Blood loss (mL) 149.06 (177.8) 140.95 (168.4) NS

Time to 1st bowel sound (hour) 5.23 (2.7) 5.73 (2.6) NS

Time to first flatulence (hour) 17.81 (5.4) 22.14 (9.7) <0,05

Time to first defecation (hour) 42.1 (17.8) 44.83 (19.3) NS

BMI 28.3 (7.3) 30.2 (6.3) NS
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Discussion

In this study we tried to assessed the effect of different in-
sufflation techniques on postoperative gastrointestinal func-
tions. Our data revealed that direct or Veress needle entry
methods were both safe to create pneumoperitoneum with
similar postoperative gastrointestinal functions except for ear-
lier first flatulence in Veress needle group while direct trocar
entry was found to be associated with favorable postoperative
blood count and shorter duration to obtain enough intraperi-
toneal pressure.

In laparoscopic surgery, gas insufflation into the peritoneal
cavity can be performed through a Veress needle or trocar.
According to the result of Cochrane review, direct trocar entry
technique was found to be superior in terms unsuccessful en-
tries, extraperitoneal insufflation and omental injury compared
to Veress needle (8). In addition to the above mentioned ad-
vantages, direct trocar entry provides faster insufflation with
its wider diameter. CO2 has been used for pneumoperitoneum
formation and has been found to be associated with some
structural, metabolic and functional changes on the peri-
toneum (2). Based on these changes, some intercellular gap
formations have been defined. Macrophage accumulation and
fast insufflated cold CO2 gas may interfere with the peritoneal
cellular functions (9).  These macrophages were shown move
into the intercellular spaces, cause of the migration is not cer-
tain whether it is due to direct pressure effect or peritoneal
stretching (2). All these peritoneal changes with the insufflated
gas have been shown by microscopy objectively (1).
According to the literature, intraabdominal pressure > 12 mm
Hg is considered to be abdominal hypertension (10). Again it
has been shown that increased intraabdominal pressure as it is
seen in  laparoscopy is associated with the decrease in intes-
tinal perfusion and even ischemia (11-17). Increased intraab-
dominal pressure was also found to decrease mesenteric blood
supply (18). So it is expected to see an abnormality in gas-
trointestinal motility due to intestinal edema secondary to the
hypoperfusion (19). There have been some adaptive and com-
pansatory mechanisms introduced and it was found that these
compansatory mechanisms needs at least 5 minutes (20).
There are also some other confounders that may interfere with
the gut functions, in our study population we did not find any
difference between groups in terms of operation time, maxi-
mal intraabdominal pressure, amount of gas insufflated and
the estimated blood loss. Only difference we found was the
time to obtain the maximal intaabdominal pressure. So in this
study we tried to assess the gut functions between groups to
show whether fast insufflation interfere with  the gut functions
or not. We found that gut functions in groups with and with-
out fast insufflation did not differ. This result showed that gas-
trointestinal system have enough compansatory potential to
tolerate fast insufflation. The other difference was the postop-
erative complete blood counts which was favorable in group
with direct trocar entry. Limitations of this study were small

sample size and lack of data about histopathological changes
resulted from insufflation.

In conclusion, in addition to the comparable safety issues
and postoperative pain scores, direct trocar entry saves time, is
associated with the favorable postoperative blood counts and
according to our results faster insufflation can be well to-
lareted that direct and Veress needle entry methods had simi-
lar effect on postoperative gastrointestinal functions except for
earlier first flatulence in group with Veress needle insufflation.
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